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Throughout history, there has been overwhelming evidence that high levels of economic 
inequality correlate with low levels of human development, measured by the human development 
index. Our group’s overall objective was to observe the effect of income inequality on human 
development levels by compiling GINI coefficient and Human Development Index statistics on 78 
randomly selected countries from across the world. We ultimately found that the GINI index 
predominantly has a negative relationship with the human development index, but more so in 
developed countries than in developing nations. This is mainly due to the fact that globalization effects 
have not fully reached all of these countries’ populations; as a result, these populations are still 
transitioning out of abject poverty and therefore have low levels of economic inequality. In addition, 
after running additional variables, including urban population, pollution levels, GDP Growth, external 
debt to GDP ratio, and index of economic freedom, we find that there are differences in significance 




Throughout the world, economic inequality has consistently been a hot topic of debate for 
governments and politicians. In addition, every country has always wanted to be able to boast high 
levels of human development. The US has traditionally had significantly high standards of living, with a 
relatively small level of inequality compared to developing nations across the globe, as many so-called 
“poor” US citizens have the luxury to purchase a wide array of consumer goods and accessibility to 
education and health insurance. So, what is the relationship between economic inequality and human 
development, and how much of an impact does such inequality have on overall human quality in 
different parts of the world? Governments in the past such as in the Soviet Union have had complete 
control over their countries’ economies and politics, leaving the middle and lower classes to suffer 
significantly in the wake of the rich’s luxury. The United States, on the other hand, has significantly 
better levels of equality and an actual middle class, despite a having a larger GINI coefficient.  However, 
when we look at other countries around the world, we see that countries, such as Rwanda, with high 
income inequality, suffer from low standards of human development and severe poverty. We know that 
humans, and thereby countries, are unequal in more ways than just income, such as culture and genetic 
talent, but it is difficult to quantify the extent to which those factors affect income production, life 
expectancy, and education levels. This leaves us with just income inequality as the easiest quantifiable 
factor that can be included in the analysis. So the question becomes: Is income inequality a factor in 
producing low human development? And if it is, is income inequality the main cause of low human 
development or are there other, more significant factors? 
To start our analysis we have to decide what form of human development to analyze. Because 
of the lack of available data on factors such as nutrition or education, we choose the Human 
Development Index as our main measure of human development. The reasoning for this is the Human 
Development Index is an all-encompassing measure that represents not only the developments earned 
through economic growth but also any development produced as a result of increases in education and 
public health, such as years of schooling and life expectancy, respectively. We include this to accurately 
represent the total amount of development a population has achieved at any point in time while 
controlling for exogenous effects such as economic shocks. It is our rationale that as income inequality 
increases, the economic disparity of a population increases; therefore, resulting in a decrease in the 
incentive to pursue higher education and a decrease in the living conditions of the population, which 
lowers life expectancy. The combination of these effects lowers the overall development of a 
population. For the multiple regression analysis, we wanted to generally introduce a host of other 
 
 
important variables that we believed could potentially affect income inequality and the human 
development index. First off, we decided to use urban population as an additional variable because of its 
relevance to urban economic theory, specifically studies on the urban wage premium and Central Place 
Theory (CTM) which will be discussed later. Put simply, large urban population sizes lead to positive 
effects on employment, consumption, overall GDP, which leads to higher levels of overall income across 
these populations- this leads to higher human development index levels. We then decided to include 
another concrete variable- pollution. Once again, simply put high pollutant levels lead to higher deaths 
and a lower standard of living, meaning a decrease in the human development index. The next variable 
we included was GDP growth, and higher GDP growth rates naturally lead to increased average levels of 
income in populations, and this leads to higher levels of human development measured by the index. 
Another additional quantifiable variable we included was the external debt to GDP ratio which measures 
exactly what it says. This variable is interesting because it takes into account a nation’s balance of 
accounts surplus or deficit and then can be used to analyze a government’s respective economic policies 
afterwards. The last variable we decided to include may have been the most reliable in determining its 
effects on income and human development indices. We believed economic freedom is a crucial impetus 
for higher levels of human development, and even though this is not always the case (for example, 
China), it is definitely a good predictor of human development levels. Typically, more intervening 
governments create societies where economic freedom for everyday citizens is strictly limited, and 
therefore human development levels for these developing nations’ economies are very low. 
2.Literature Review  
Barro (2013) used factors such as male upper level schooling, government consumption as a 
percentage of GDP, rule-of-law index, openness ratio, inflation rate, fertility rate, and investment as a 
percentage of GDP as determinants of economic growth and investment. These determinants were 
analyzed in around 100 countries from 1960 to 1995. The data showed a pattern of conditional 
convergence with the growth rate of GDPPP is inversely related to the starting level of GDPPP, holding 
fixed other variables such as measures of government policies and institutions, initial stocks of human 
capital, and the character of the national population. There is little to no relation between years of 
schooling at the primary level to growth. However, growth has a positive correlation with starting level 
of the mean schooling years at secondary and further education for males while there is no meaningful 
correlation with females. Individuals with this level of education are more open when it comes to new 
technologies and help develop these technologies. The lack of female education significance shows that 
they are not being used will within the economy. Females have primary education does lead to 
 
 
increased economic growth through lower fertility rates.  Data from scores on internationally 
comparable tests in science, mathematics, and reading were used to measure the quality of schooling. 
Scores on science tests have a particularly strong positive correlation with economic growth. If the 
quality of schooling is equivalent, then increasing the quantity of schooling will increase growth. But, 
quality of education is more important than quantity.  Differences between rich nations and poor ones 
that emerge for the determination of economic growth are a higher convergence rate in rich countries, 
larger effects from international openness and terms-of-trade changes in poor countries, and more 
negative effects from government consumption in poor countries.  
Brueckner and Lederman (2018) attempt to verify the prevailing economic theory developed by 
Galor and Zeira (1993). The prevailing theory is that poorer countries will have a positive correlation 
between inequality and aggregate output, while richer countries will have a negative correlation 
between inequality and aggregate output. The instrumental variables indicate that long term GDPPP 
growth and overall country growth are negatively impacted by inequality for countries with a GDPPP of 
10,000 USD. Their model estimates illustrated that poor countries (nations will low initial GDP per 
capita) have a small to no relationship between inequality and GDPPP. They also show poor countries 
have a small to no relationship between inequality and human capital.  For poor nations, income 
inequality has a positive correlation with growth. The main takeaway from this paper would be that 
income inequality helps growth for poor nations, but hurts growth for richer nations.  
Ebenstein et al. (2015) examine the connection between income, pollution and mortality in 
China from 1991 to 2012. They found a strong positive correlation between a city’s GDP and life 
expectancy. However, this is counteracted by the negative correlation between particulate air pollution 
and life expectancy. Most of the death causes the lowering of life expectancy come from 
cardiorespiratory illnesses. The gains in life expectancy have mostly been from infants and children 
while the decreases have been from those in adulthood and seniors who have had long term exposure.  
 Gould (2007) states that workers have higher wages in cities than in rural areas. This could come 
from cities making workers more productive or by the selection of workers with certain skills and 
abilities. The model in the paper works by choosing between urban or rural areas by career choices over 
time. The researcher controlled for all sources of selection and endogeneity, the results show that for 
white-collar jobs, the city pay better. Cities don’t pay better for blue-collar workers. Because of this, the 
paper suggests that people move to cities not only because they like the location, but also to get a 
higher wage.  
 
 
Lee (2010) test whether diversity in consumer products is a reason for lower wage premiums for 
high-skill workers. Product diversity is a luxury that is more valuable for high-skill workers. Therefore, 
these high-skill workers choose to live and work in large cities that can provide this diversity. A testable 
implication of the product diversity theory, different from productivity spillover theories, is that urban 
wage premiums (the difference between the wages of high-skill and low-skill workers) are decreasing 
and there may even be an urban wage discounts for high-skill workers. Testing data from the healthcare 
sector supports this theory finding that ability sorting accounts for 72% of the urban wage premium for 
the whole healthcare sector.  
 The contribution that our paper will have to the literature on the topic will mostly be on the 
comparative side of how different factors affect human development. Within this paper, we are 
including a vast array of variables which effect the three aspects of HDI (health, education, and income). 
These variables include the GINI index, urban population, pollution, GDP growth, external debt to GDP 
ratio, and the index of economic freedom. We wanted to use any different variables to reduce the 
likelihood of an omitted variable bias. Urban population was used as a factor on income, since wages in 
cities tend to be higher than those in rural areas. However, urban population can also affect health due 
to factors such as pollution. GDP growth and debt are used to see how much a nation can grow and how 
this growth is transferred to the average person’s life in terms of health, education, and income. The 
index of economic freedom also provides a political angle which is generally lacking in other pieces of 
literature. This wide net of variables allows for a broad view of human development that maybe lacking 
in papers that focus in on just one aspect of HDI. The paper also asks whether some of these variables 
should be included in human development research. Should index of economic freedom be included in 
future research as vital factors or is it ignorable? We also hope to shed some light on the differences 
between developed and developing nations. Comparing the such variables with more common variables 
such as GINI, urban population, and pollution will also let future researchers to know what variables to 
include in their data sets and what to exclude. Due to the inherent differences in the economics of these 
two types of nations, the variables will have a different effect on them. While other papers have done 
this before, we are once again doing so with more variables that just GDP per capita.  
3.Data 
 The data used in this analysis was gathered from a variety of sources including, The World Bank, 
the CIA, the United Nations, and the Heritage Foundation.  This data was collected for 78 countries 




Table 1. Variables and Sources of Data used in Regression Models 
Variables  Definitions  Abbreviation  Source  
HDI  Human Development 
Index for year 2010  
hdi United Nations  
GINI Income inequality by 
country for year 2010 
gini  World Bank  
log(GDP) log(GDP)  lgdp  
GDP Real Gross Domestic 
Product by country for 
year 2010 
GDP World Bank  
External Debt:GDP  External Debt to GDP ratio 
by country for year 2010 
debtratio CIA World 
FactBook  
Urban Population % of total population in 
cities for year 2010 
urbanpop World Bank  
Index of Economic 
Freedom  
Index of Economic 
Freedom score by country 
for year 2010  
econfreedom Heritage 
Foundation  
Pollution  Amount of particulate 
matter in PPM for year 
2010 
pollution  World Bank  
 
The Human Development Index is a composite measure of development in a country. Its 
creators emphasized that economic development is necessary but not sufficient to create a well-
functioning free society. Freedom is central to the underlying motivation behind creating the index. The 
factors that are included in HDI are as follows: GNI per capita, the average of mean and expected years 
of schooling, and life expectancy at birth. The geometric mean of the three categories is taken to create 
the index score. A high HDI score indicates that a country’s population is maximizing its potential human 
development. The GINI coefficient, which is our primary independent variable, is the measure of income 
inequality. The value comes from measuring the ratio of the areas under the perfect equality line, a line 
at 45 centered about the origin, and the Lorenz curve which plots an exponential curve, corresponding 
to a Pareto distribution. A Gini coefficient of 1 means that there is perfect inequality where one person 
has control of all income. A value of 0 is when a country has perfect income equality. 
 
 
 In order to control for other factors that may affect the human development index, additional 
environmental, economic, and social factors were considered. GDP and the External Debt to GDP ratio 
were added as economic variables.  Urban population and Index of Economic Freedom were added as 
social variables. The last variable, pollution, was added as the environmental variable. GDP is the total 
measure of goods and services produced in a country annually. This variable was chosen because it is a 
widely used method of measuring national income since, in a general sense, total money spent on a 
good is equal to total income, hence, the total value of goods produced is equal to the national income. 
External Debt to GDP is the measure of how much a country owes to other country in proportion to its 
gross output. A low ratio indicates that a country’s economy produces goods and services at a level 
where it can sufficiently pay back its debts without having to borrow money. It was included in this 
analysis because a high External Debt to GDP ratio indicates that a country will have to take monetary 
policy measures to solve the deficit through an increase in taxes, an increase in open market operations, 
or an increase in money supply. Examples such as the hyperinflated Germany economy in the post-
World War I era shows that too much debt, as Germany was with war debts, can have extreme negative 
effects on the health and development of the citizens of such a country. Urban population measures the 
proportion of the total population that resides in urban areas i.e., the city. The reasoning behind this 
variable is that low skill workers benefit from higher wages due to positive wage premiums and high skill 
workers benefit from high consumption variety (Lee, 2010). In addition, both groups benefit from 
productivity and knowledge spillovers that result from the presence of universities and hospitals in cities 
(Christaller,1966). Higher wages and increased knowledge spillover effects mean that individuals that 
live in the city have greater incomes and are more likely to become better educated. The Index of 
Economic Freedom is an index created by the Heritage Foundation to measure the extent to which 
individuals are free to pursue goals and projects without the interference by a government entity of 
policy. In effect, the index is measuring the reduction in total welfare of society by the creation of 
deadweight loss through government intervention. A higher index score means less government 
intervention, and thereby higher the total welfare which contributes to an increase in the income 








3.1 Descriptive Statistics 
Table 2. Descriptive Statistics on all variables 
 
Table 2 includes descriptive statistics on all of the variables used in the regression analyses. Only 
78 countries contained information on all of our variables. The explained variable, hdi, shows significant 
variation, ranging from 41.2 to 94.2. Such a wide variation in hdi points to the fact that the Human 
Development Index is worth looking at because given that more than half the countries in our dataset 
are developed countries, similar levels of industrialization do not fully explain differences in 
development between these countries. pollution, as well as the other explanatory variables, display 
large variations. We find this to be useful since it indicates that the variables we are studying vary 







Independent V. Min  Max Mean  Std Dev Obs. 
gini 24.8 63.4 36.8 8.5 78 
urbanpop 15.5 97.6 63.9 20.6 78 
pollution  5.4 90.4 22.1 15.7 78 
lgdp  19.1 30.3 25.1 2.2 78 
econfreedom 0 82.6 63.4 11.6 78 
debtratio .1 115.9 2.9 13.6 78 
hdi  41.2 94.2 75.0 14.2 78 
incomegroup 0 3 2.1 1 78 
 
 
Table 3. Descriptive Statistics on the Variables Including Dummy Variables 
  
To get a more detailed understanding of human development, the data was separated along the 
lines of stages of economic development, i.e., whether a country was developed or developing. Using 
the information set by the World Bank, countries that fit in the Upper Middle-Income bracket or higher 
were considered to be developed, the others were considered developing. The subset of data of 
containing the descriptive statistics on developed countries was generated and is shown above, in Table 
3. The dummy variable incomegroup is a random variable which is given the value 0 for Low Income 
countries, the value 1 for Lower Middle-Income countries, the value 2 for Upper Middle-Income 
countries, and the value 3 for High Income countries. As displayed in Table 3, when considering the data 
on developed countries, the variation is less significant, but still notable, when compared to the values 
seen in Table 2. 
3.2 Gauss-Markov Assumptions 
 
Linear in Parameters Assumption 
The model is linear in parameters such that it follows the model: 




Independent V. Min  Max Mean  Std Dev Obs. 
gini 24.9 63.4 35.8 8.4 54 
urbanpop 43.9 97.6 73.5 12.5 54 
Pollution  5.4 36.0 16.6 7.2 54 
lgdp  22.9 30.3 25.9 1.7 54 
econfreedom 48.7 82.6 67.7 7.6 54 
debtratio .2 35.6 1.9 4.9 54 
hdi  64.9 94.2 82.6 7.7 54 
incomegroup  2 3 2.7 .5 54 
 
 
Random Sampling Assumption  
Data on the variables used in the regression were sourced from government data banks All countries 
that had available data were used in the regression analyses, therefore satisfying the random sampling 
assumption.  
 
No Perfect Collinearity Assumption  
In order to test for collinearity among the explanatory variables, correlation coefficients were computed 
using STATA. These coefficients, displayed in Appendix II, show that there is no perfect collinearity 
among the variables. The correlation coefficients remain at levels away from 1; therefore, there is no 
perfect collinearity among the variables and the collinearity condition is met.  
 
Zero Conditional Mean Assumption 
When we plot the residuals against the explanatory variable gini in the simple regression model, shown 
in Appendix III, we find that the residuals tend to sit below the x axis and therefore the expected error, 
E(u|gini)≠0. To address this fact, we add in several other variables in the multiple regression model to 
explain more of the data that is hidden in the error term in the simple regression model.  
 
Homoskedasticity Assumption 
To find if the simple regression model kept constant variance of the error term, given the x-value, gini, a 
residuals vs predicted value scatter plot was generated to visually confirm whether constant variance 
was maintained. It was not. As seen in Appendix IV, the residuals vs predicted value scatter plot shows 
that the data points tend to gather up and narrow towards to x-axis towards the right end. This shows 
that the variance or the error term does not remain constant.  
 
3.3 Unfavorability  of using gdp and functional form 
A scatter plot of hdi v gdp, as shown in Appendix V, shows that the values of gdp  are too large and data 
scaling on that variable will be necessary. However, even after scaling down gdp by 109 and generating a 
new variable denoted GDP, the scatter shows that the data still tends to stack up on the right side of the 
plot, making it visually ineffective to determine a relationship between the variables.  Therefore, a 
functional form has been applied to the gdp variable, converting it from gdp to log(gdp), which is 
denoted lgdp. Using this form, a clearer relationship appears in the scatter plot. In addition, this 
functional form straightens out the interpretation. Using lgdp allows us to ask what happens to hdi 
 
 
when Gross Domestic Product increases by 1%, whereas in the cases of gdp or GDP, we could only ask 
what happens to hdi when Gross Domestic Product increases by $1 or $1 billion. The use of a percentage 
instead of a unit amount allows for a better understanding of how economic growth affects human 
development.  
4.Results 
 The regression analysis was run on all the countries in the dataset. Model 1 is the simple lienar 
regression of the Human Development Index on the Gini coefficient. STATA output located in Appendix 
VI.  
Model 1: ℎ𝑑𝑑𝑑𝑑 = 104.91− .81(𝑔𝑔𝑑𝑑𝑔𝑔𝑑𝑑) + 𝑢𝑢 
 As seen in Table 4 below, there is a negative relationship between gini  and hdi in Model 1 as a 1 
unit increase in the Gini coefficient results in approximately a .81 unit decrease in HDI. This fact remains 
consistent with our prediction. The effect of gini on hdi is significant all the way down to the 1% 
significance level with a t-value of -4.87. gini ,by itself, accounts for roughly 24% of the variation in hdi 
amongst all the countries in the dataset. Such a fact implies that gini plays a significant role alone in 
explaining hdi but also that other variables are needed to explain the remaining 75% of the variation in 
hdi. The constant is also positive, which fits our prediction, because if we hold gini at 0, meaning perfect 
income equality, the human development is high. However, the constant is 104.9, whereas, the Human 
Development Index is bounded in the interval [0,100]. This could possibly mean that the either the 
constant is purely a result of mathematical relation and not economic relation or that there is a factor 
notable factor that is not yet considered in the simple regression model that could provide a greater 
explanation for hdi.  
Model 2 is the multiple regression model that only uses economic factors. In this regression, hdi 
analyzed against gini, lgdp, and debtratio. STATA output located in Appendix VI. 
Model 2: ℎ𝑑𝑑𝑑𝑑 =  −3.61− .61(𝑔𝑔𝑑𝑑𝑔𝑔𝑑𝑑) + 4.02(𝑙𝑙𝑔𝑔𝑑𝑑𝑙𝑙) +  .08(𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑) + 𝑢𝑢  
 Shown in the second column of Table 4, this multiple regression model considers the effects of 
economic growth and government debt on the Human Development Index. Compared to Model 1, this 
regression model has a statistically insignificant constant at even 10% significance, implying that holding 
gini, ldgp, and debtratio at 0 leaves a hdi value of 0. In addition, a one unit increase in gini decreases hdi 
by .61 units, which implies that when accounting for more factors, income inequality may, in reality, 
have a smaller impact on human development than previously thought. A one percent increase in lgdp 
leads to a 4.02 unit increase in the hdi. Model 2 shows that lgdp is the strongest predictor of hdi out of 
 
 
all the economic factors, while debtratio is insignificant at even 10% significance implying that it plays no 
role in predicting hdi. Model 2 accounts for 58.92% of the variation in hdi. 
Table 4: Table with models for all countries 
  Significance levels: 10%*, 5%**, 1%*** 
 In the third regression analysis, economic, social, and environmental factors are considered. The 
variables hdi is regressed against are gini, lgdp, debtratio, urbanpop, econfreedom, and pollution. STATA 
output located in Appendix VI. 
Model 3: ℎ𝑑𝑑𝑑𝑑 = 15.76− .46(𝑔𝑔𝑑𝑑𝑔𝑔𝑑𝑑) + .26(𝑢𝑢𝑑𝑑𝑑𝑑𝑑𝑑𝑔𝑔𝑙𝑙𝑑𝑑𝑙𝑙)− .23(𝑙𝑙𝑑𝑑𝑙𝑙𝑙𝑙𝑢𝑢𝑑𝑑𝑑𝑑𝑑𝑑𝑔𝑔) + 2.02(𝑙𝑙𝑔𝑔𝑑𝑑𝑙𝑙) +
 .22(𝑑𝑑𝑒𝑒𝑑𝑑𝑔𝑔𝑒𝑒𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑒𝑒) +  .03(𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑) + 𝑢𝑢 
hdi=β0 + β1(gini) +xδ+u Model 1  Model 2 
 
Model 3  












pollution   -.23*** 
(t=-5.27) 
 





econfreedom   .22*** 
(t=3.95) 










R2 .2376 .5892 .8915 
 
 
 In this multiple regression analysis, lgdp continues to be the strongest predictor for hdi. Both 
debtratio and the constant are insignificant at 1% and 5% significance levels, but only the constant out 
of these two is significant at 10% significance. All the other variables are significant at 1%. gini’s impact 
on hdi decreases yet again, with a one unit increase in gini decreasing hdi by only .45 units, holding all 
other factors constant. A one percent increase in the urban population leads to a .22 unit increase in the 
Human Development Index. A similar result occurs for econfreedom, while a one unit increase in 
pollution leads to a predictable decrease of hdi by .23 units. This multiple regression model which has 
economic, social, and environmental factors combined accounts for 89.15% of the variation in hdi. 
5. Extensions 
5.1 F-tests 
We conduct an F-test on the social variables to see if they are jointly significant on Model 3. STATA 
output on the regression without the social variables is in Appendix VII. The calculated F value is 







The F value for F.05,2,71 is 3.15. Since 37.65> 3.15, the social variables, urbanpop  and econfreedom are 
jointly significant. The F value for F.01,2,71 is 4.97. 37.65 > 4.97, so the social variables are jointly significant 
at 1% as well. This implies that the social variables are not limited in their effect on hdi.  
5.2 Dummy Variables 
Introduced earlier in Section 3, a random variable, incomegroup, was generated to discern between 
developed and developing nations. A country is considered developed if it incomegroup variable takes 
on the values of 2 or 3. A value lower than 2, more specifically, either 1 or 0, indicates that the country is 
developing. STATA outputs located in Appendix VIII. 
 The mean hdi  for developed countries is 82.6. When considering our dummy variable, our full 
regression model, Model 3, takes on the values seen in Table 5 below. gini becomes statistically 
insignificant as does econfreedom,debtratio,and the constant. In developing nations, the distribution of 
income is likely to have no effect on hdi. The most impactful factors in developing nations are lgdp, 
urbanpop, and pollution, with a one percent increase in lgdp increasing hdi by 2.97 units, a one percent 
increase in urban population increasing hdi by .34 units and a one unit increase in particulate pollution 
decreasing hdi by .15 units, holding all other factors constant. This implies that increased agglomeration 
effects and economic growth, as well as, decreased pollution will make the greatest impact on Human 
Development in developing nations. On the other hand, Human Development in developed nations is 
 
 
additionally impacted by government intervention and income distribution schemes, due to gini and 
econfreedom being statistically significant in these nations.  
 
 
Table 5. Multiple regression with all variables using dummy variable, incomegroup 
HDI=β0 + β1(gini) +xδ+u Model 3 
(developed only) 
 
Model 3  
(developing only) 




























R2 .8824  .7441 




In conclusion, GINI does a have negative correlation with HDI regardless of the development of 
the country though it is stronger in developed nations. When adding in additional variables such as the 
percentage of urban population, pollution, the log of GDP, economic freedom, and debt ratio, there is a 
decrease in not only the correlation of GINI, but also its statistical significance for developing countries. 
This may indicate that GINI is not an important factor of HDI for developing nations. The external debt to 
GDP ratio does not have a significant statistical presence within the model for either developing or 
developed nations. Other factors that actually did affect the HDI were urban population, pollution, log 
GDP, and economic freedom. Urban population and log GDP both had positive correlations with HDI 
which we expected. Both had more effect on developing nations than developed nations. This makes 
sense as countries that are developing have an influx of population to cities as well as higher growth 
rates. In developed nations, there is sustained economic growth and the fruits of industrialization have 
already been distributed across the populace regardless of whether they are in urban or rural areas. 
Economic freedom also had an overall statistically significant and positive correlation with HDI. It lost 
this significance with developing nations though. This may indicate that for developing nations, business 
do not require as much freedom to contribute to HDI. This could be due to already low wages and 
prioritizing growth over prosperity. In the developed world, however, having economic freedom is key 
to driving innovation and improvement. Pollution had a statistically significant negative correlation to 
HDI in all cases. This is to be expected since increase in pollution decreases health. An interesting result 
is that there is a higher negative correlation in the developed countries than in the developing one. 
Perhaps people in developed countries view pollution even worse than people in developing nations or 
it could be that developed nations have worse pollution than developing ones. This is something that 
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Appendix II. Correlation coefficients for all the explanatory variables.  
 
 









Appendix IV. A scatter plot showing residuals vs fitted values used to determine whether the 
homoskedasticity assumption was met. 
 
Appendix V. Scatter Plots 





Scatter plot between hdi and scaled gdp 
 






Appendix VI. STATA outputs  





















Appendix VIII. STATA outputs with dummy variables  




Multiple Linear Regression Model 3 on developing countries 
 
